(i9)H#H#ffFJf (jp) (12) Q ^ if^ Q # (a) (umnmm&mm^ 

#0H2OO3-11O15O 
(P2003-110150A) 
(43)^HB ¥^15^4 £11 B (2003. 4. 11) 



(51)IntCL 7 
HO 1L 33/00 

C09K 11/08 
11/59 



CPM 
CPR 



F I 

H 0 1 L 33/00 

C0 9K 11/08 
11/59 



N 4H0 0 1 
C 5 F 0 4 1 

J 



CPM 
CPR 

*^atsR ift&soisce ol (^12 h) mmm\zm< 



(2i)mm#^ 


#IB2001 -30503KP2001 -305031) 


(7DHWA 


000005821 










(22)mSB 


¥J&13*pl0/i 1 B (2001. 10. 1) 












WfBB I83f 








*»&n*Tfr^nJU006*Hi fe v T*gg 














(72) %mm 


#h 






















(74)«sia 


100097445 



















(54) BgWtD£|fc] ¥S#^Kt*^iiin*fflVsfcSBtSB 



(57) [®^] 

[jwst#a] aat^LEDt, iojan^LEDj&qk 

O3 5 0—4 10 nm#i£Oja^h7tSr©JRLT4 0 0 
n mJJLL 5 0 0 n m*»|^>«S«Wfcl63(£K-^ 

5 5 0 nmlil±6 0 0 n m*?f cOifcH 
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IR LT , 3 8 0 n mELfc 7 8 0 n mETFO nflSS^fB** 
jS(x, y)£\ 0. 2 1^x^0. 48, 0. 19sS 

yso. 4 5 <7)ffmtz&& M^^mfoftftm 

0-ff3£O^^I«40ja^^h^3§ltOTT-, 5 5 0 n mm 
±6 0 0 nm5(^««^B«tC»3tet-^*^rt-*«fe 
5fitfDa3t*JfcOflrfa»a3e*fc 4 0 0 n mlXh 5 0 0n 

( S r i-ai-bi-x B a a i C abi E u x ) 2 S i O4 20 
ftft'L, al, bl, xti, OgaUO. 3, 

OSblSO. 8, 0<x<lS»|Ji.^41tfrC*4. 

SJHSfibfcft-C* S ft 2 fS»0#^#;||ftSt^ . 

(Sn-al-b2-xBaalCab2EUx) 2 S i C>4 

ftft'L, al, b2, xti, O^aUO. 3, 

0Sb2S0. 6, 0<x<l£SJg.-$-4Mr?&*. 
[ft^iI4 ] IWe#fe5R«3fc*#, TIS^O ( 1 ) 4ft: 
J4 ( 2 ) <5DV^-m^<7)»fe^®3l£#:T^ 1 — 3 30 

(M 1 i-xE ux ) 10 ( PO4 ) sC 1 2 
ftft'L, Ml(l Ba, Sr, Ca, M gj^jHJf 

4--^<tt> — 3cdt;^U±^«tu«, xii, o<x 

<i 

(M2i-xEux) (M3i-yiMn y i ) A 1 10O17 40 
ftft'L, M2(i, Ba, Sr, C afyt>Mtftl&'J>%:< 
bi> — 3<7)TJ\/*? ] J±M&m7£m. M3I1 Mg, Zn 

o<x<i, osyi<o. 0 5^m&thmmx- 

[m%m 5 ] mmmtmityj *- h#\ mot v 
M.^^m#rcmi l fzwm & ^rr * mum 
Yxhhm^m 1 ~4 ov^^tiaigo^ 
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[0001] 

— H (J2M*. ifiUM-LEDfcV^d) 2:«iSc?)iBBki:£ 
[0002] 

[tMftilS*!!) 1 ^ 3 5 0 nmili.4 1 0 nm 

ED (JK^t{±jfi^^hLED^>/T) t, itfMHBW-L 
ED^'JfeOjSi^^tSiRLT, 380nmlXh780 

JfcoiMiffi^^ -ttf®3K«cJBi: *«»#*>*r=flr* , 

[ o o o 3 ] *ieartrctt, c i E&mmiz&if 

SfS^feJK* (x, y)#\ 0. 21SxS0. 4 8, 
0. 19^yS0. 4 5«OttHrttft43l£*afaiR3ti: 

[0004] i 3 ^mm-ftftrnTt ltj±, ^jx. 

If, #!fW 11-24685 7^$B, #IW2 0 0 0- 
18 3 4 0 8-f-^fg, #St2 000-50991 2#^f 
IS, #i2001-1438 6 9^fg^tllt|fa^§n 

[000 5] #HflT 1 1-24685 7 — 
^ (Lai-x-yEuxSmy) 2O2S (ftftL, 0. 0 
Ux^O. 15, 0. OOOUy^O. 03) 

u ^ A3iMt^*ifm!M*cr« a Lft^tii t , mk 3 

7 0 nmtira<?53e*S!roiaSI^LED tffl^^T^ 
S^t^fKeSf^sWEaS^T^S. 4ft, »ifl 1 

- 2 4 6 8 5 7-^fgtii, 1&IE*fe®3tflci: , ffi»« 

[0006] #ffl2 000-18340 8^fg^{±, 
3 7 0 nmtt&£ffl£]*-?*tt&&^*m?m- 
-g.*fe^#:^^tfffil02S^#:iii:, 1frie#fe*^tR 

LTii, T!B<7) ( 1 ) - ( 3 ) *»<5> 
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(1) HRxC (Ml, Eu)io (P0 4 )6Ch (S 
tfr, MlliMg, Ca. SrtJitfBa!6»6a(f*l.4^' 

( 2 ) — $5$ a (M2, Eu)0-bAhOs (3£4L 
M2l±Mg, Ca. Sr. Ba, Zn. Li. Rb£J; 
r^Cs*»^,atr*L4ilKSr<i: t,— oOTCfR^^L. ais 
iVbI±a>0, b>0. 0. 2ga/bgl. 5 SrM 

^a^st/i- 5 yps» . 10 

(3) HKsSa (M2, Eu,, M n« ) O ■ bA 1 2O3 
(i^tf. M2liMg, Ca. Sr. Ba. Zn. Li. 

L. a. b. v& J;t/w(i:a>0 . b > 0 . 0. 2Sa 
/bSl. 5. 0. OOlgw/vSO. 6£WjB.~t& 

[0007]^. jitfffeSfcfcflsi: LTii. HR5£ ( Y 
M-jGd.Ce,) 3 A I5O12 (st4>. xjailXyti 
0. UxgO. 55. 0. OlgygO. A^m^t 20 

ymumft®. aim YAG3RaM5*tv^a > *«fljv*s, 

[0008] 47^. #312 000-50991 2^fg 
fctt, 300nml3l±37 0nmJilT<?)M*^^3K 
t-^Sttm-HEDt. 4 3 0 nrruXt4 9 0 n 

5 2 0 nmiiLtS 7 0 nmJBlT«^»S««K«M5t-^ 
SvrrSSfi^ftfcfc. 5 9 0nmI^JLh63 0nmJilT 

famtm^Tit. ft&Mftftt LT. B a M g A 1 1 0 O 
17 : Eu, Sr 5 ( PO4 ) sC 1 :Eu. ZnS:Ag 

(^*ttli>3&mt°-7mmZ4 5 0 nm ) £\ 
l*i:LT. ZnS : Cu (Mf-?Sl5 5 0 nm) 
WaMgA 1 10 On : Eu , M n (fBfctr— ?$fcR5 
15nm)^ fS-fe^*i: LT(±. Y 2 0 2 S : E u 3 + 

(Mf-?Sl6 2 8nm) . YV0 4 : E u 3+ (3& 
^t°-^igS6 2 0 nm) . Y ( V, P , B) O4 : E 
u 3t (^t-MS6 15nm).YNb04:Eu 40 
3t (3£3fctf— ?ifcft6 1 5 nm) . YT a O4 : Eu 3 * 

(3Btt°— ?ifcK6 15 nm) . [Eu (acac) 
s(phen)] (Mt'^tl6 11nm)» 

[00 09] — ^. f#H52 0 0 1 - 1 4 3 8 6 9#&fR 
fcli, ^SfBTOtSKOTi: U 430nmHT«fI- 
jg^hOig«iEH^^br-^^W-r§fl-«LED. 4 

u^mm^^xx/^-m.m^^m.^hitx^^m^ 50 
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Wfe^tti: LT{±. Sr 2 P 2 0 7 : Sn»\ Sr 4 Al 
i4 0 25 :Eu 2+ . BaMgA hoOn : Eu 2+ . SrG 
a 2 S4:Ce 3+ .CaGa 2 S4:Ce 3+ . (Ba, S 
r) (Mg, Mn) A 1 10O17 : Eu 2+ . (Sr.C 
a, Ba, Mg)io(PO ( )BCh:Eu 2 \ BaA 
hS iOs : Eu 2 \ Sr2PiO? : Eu 2t . Srs(P 
04)sCl:Eu2 + . ( S r , C a, B a ) 5 ( PO4 ) 
3CI :Eu 2+ . B aMg 2 A 1 16O27 : E u 2+ . (B 
a, Ca) 5 (POOsCl :Eu 2+ . BasMgS i 2 
Os : Eu 2 + . S r3MgS i 2 Os : Eu 2 + ^'fflV^il. 
»feSbfeflsfc LTJ±. (BaMg) A 1 16O27 : E 
u 2+ , Mn 2+ . S r 4 A 1 14O25 : Eu 2+ . (SrB 
a ) A 1 2 S i 2O8 : E u 2+ . ( B a M g ) 2 S i O4 : 
Eu 2+ . Y2S i O5 : Ce 3+ , Tb 3+ . S r 2 P 2 07 - 
S r2 B 2 O7 : E u 2t . ( B a C a M g ) 5 ( P 0 4 ) 3 C 
1 :Eu 2+ . Sr 2 Si 3 08-2 SrC I2 : Eu 2 \ Z 
r 2 S i 04-MgA 1 11 O19 : C e 3+ , Tb 3+ . Baa 
S i O4 : Eu 2+ . S r 2 S i O4 : Eu 2+ . (BaS 
r ) S i O4 : Eu 2t #'fflV^iX. ft&mefab LX 

Y 2 0 2 S : Eu 3+ . Y A 1 O3 : E u 3+ . CaaY 2 
( S i O4 ) 6 : Eu 3+ . LiYs ( S i 0 4 ) e0 2 : Eu 
3+ . YVO4 : Eu 3+ . CaS : Eu 2+ . Gd 2 Os : E 
u 3+ . GCI2O2S : Eu 3+ . Y (P, V) O4 : Eu 3 + 

[0010] i^oj; ? m^(Qm&%kytzwri¥mik 

Mytmmr>mytco&&izj:~ox&&mmmt>tix^ 
[0011]^. *^&ytfckm&ikM%foiffi? 
mtm^x'H, m^mm^tLx. ±ibyag^^ 

L ED«0 3 6 0 n mlil±4 1 0 n m]SlT<&5S&tifc 
CDmmzX ^XtetA,Z?m:~f. A l 0 nmJSLhS 3 
0 n mlMT^Wfe^^^Ja^T-CH^bSrft^TSco 

mmytmm^w&wz ± ^xm^mmye^mmLx 
[ o o 1 2 ] ± a *&&^&ifc>mmmaiH- 

[0013] YAG^£bB^W<^HHfr£*ft3t 

led j: m&&iytt3&{mxtti>mt£m 

X*fo&<, m^Lfz'^m2 001-14386 9^-&mz 
ii. Ba 2 S i 04 : Eu 2+ . S r 2 S i Q 4 : E u 2+ . M 



(4) 

5 

g 2 Si0 4 : Eu 2 \ ( B a S r ) 2 S i O4 : Eu 2+ , 
(BaMg) 2 Si0 4 :Eu 2 + M^tl* 

mik&xm^tfmm § tix \ ^§ . 

[0 0 14] L^L** 1 ^ £C9«HB2 0 0 1-143 

EDt, nfe^, fr^mm^co3mmcomm 

#BB2 0 0 1 - 1 4 3 8 6 9#&«tiEilS*t* S r 2 
S i 0 4 : E u^SBSfiibffltti, -O^Uffl (ffijj 

/ ( S r JK^<7)$t + E uM-?»ic) : x ) 0 . 0 1 
g x g 0 . 0 50$EHl*Tm. i^a B B S r 2 S i O4 : E 20 
u 2+ ( « ' -Sr2SiO f :Eu !, )il ifcft5 6 0- 
5 7 5 nmffiCMf-? £^55f-fe3fc£lfcoiH& 
^^flst** 0 , fi B H a S r 2 Si04:Eu2+(/3-S 
r 2 SiO*:Eu 2t )li }fcK5 4 5 n mftjfi(Cf£^t° 

ot, #HH2 001-14386 9^#tlBffiOS r 
2 S i 0 4 : Eu2 ( lfeS3f*il WbS r 2 S i O4 : 

e u 2+ t M.*-t £ t § . 

45 £ s IMStA 1 s ( S r l-a3-b3-i B aa3 C ab3 E Ui ) 30 

2 s i o^k^mx'mzti&immkftfk (fc*fu a 

3, b 3, x(i s #^ 0Sa3Sl, OSb 3^ 1 s 

o<x<i imt>tix\>->&. iseum 

te&ftfcXfo*) , Ba-Sr-Cac7)fflB£^^^^ii; 
Uot, ^^*^5 0 5 nmlXk5 9 8 n 

*Vt^S. 1 7 0 — 3 5 0 nm<7)|ffiffl|*3<7)3ft$ 

JUfetLTV^ (J. Electrochemical 40 
Soc. Vol. 115. No. 11 (1968) p 
P. 1181-11 8 4#H3) . 
[0017] L*»L*#6, ±IB:£ttfc(^ JJBiMS 
it****, 3 50nm^5B«ita ifiHW- 

8BW±*IV^ i<0fcft, JJ^WSaMS***, ±l£3 5 
0 nmSrSx.4 1 0 nmOT«)!^[-OSIil, k 0 

^&3fi^hLED£*S£o3 7 0 — 3 9 0 nmfti£Oli 
J F F*HbS£J: ot . fiSMWX 5 5 0 n mi2LL6 0 0 n 50 
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[0018] m^le d tmknmftfaz atrajfc* 

[ 0 0 1 9 ] *0B*B«-C(4, ¥#*«#*^*ffl 

V tfc#R&j3SK (M£i£LE D fif$ElS*S*. LED 
S5Hi9*]\ |»S«LED^h>/75xrHEDj 
l*tf^P5:k") ^SHMga (ledIW«L 

SrtLEDfT, LED^SjtT, LEDBIfS^t") £ 
[0020] 

D k «»tf>9bfcflc£-£t»SaftMi k . M 

«oaM3K«*l»-5fc. IW1 3 50 nm 
^Ii4 1 0 nm*}H<7)ia^h3£a®cOTT\ *V>S&e 

»fe«®3t4*. m&MMim. 
■tKxiz&ux , B^^m^ym^-mtLxmmL 

*L*£fc£jBB?-*. 

»ffeM k i fOWfe^e* TO LTiS^^S ft 
[0021] *56Wli, i*ife<oraii**9si-ftfe«>fc 

[0022] 

iz^ *&m<vmmi iz&&¥mfo?tm?te. 350 

nm^4 1 0 nmjaTtf54fe^«Wt||*K-^*^r 
i-*«3Ktlk-3iaU^LEDk, tfrlEjfi^hLED^JSc 
Ojfi^h^^fRJR LT , 3 8 0 n mia± 7 8 0 n mlJ.T 

tittS^fefeS ( x , y)j&*, 0. 2 1^x^0. 4 
8. 0. 19SygO. 4 5COKHtS>Se-fe^3KS:JSC 

^ftn^fti. o t , mimytikmtf . jfe^R 3 s 

T'\ 5 5 0 nmllh6 0 0 n m^ilf <?)W&&W&Zffi£e 
-7Ztthm&3&<?)§kl6%:fil^m&3kMftfab 4 0 0 
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n mJJLh 5 0 0 n m*»«9ttjWiWte«3fct— ? Sr*-T 

[00 23] ZZX\ ffl&fiMW-L EDIi ^[-L E D 
Sr-t-O 2 5 0 nmlil±4 1 0 n mJ2TFOifcgfg«fc:3B£ 
b-? Jftl>MJfto LED T**i.am:IKseSfc. 

»4U^LEDIi3 0 0nmJSLh4 
1 0 nmjaT^)M^««t^5t-^^^5?6Jfc^Sc 
ogf^LED, J: >3#r4L<;ji. 350nm^i4 10 
1 0 n maT««I«t:Mb"-? f^M^t 
-PjSf^LED, ^CML<li3 5 0nm^4 

o o n m&RrtKwmtzit/t:*:-? m-r&wt&m 

[0024] J/i, ffirfE#feibft«4. #4 L<t44 1 

0nmJ3Lh4 8 0nmjaT, ^CHL<li420n 
mEli4 6 0 n mtlT«II«tl*t-? JtfS 

flMMtl) Sits^l^K, * fc , MIE Sf fe^ 

§bfctti4. iff 4 L < (4 5 7 0 n mJjLL 5 9 0 n mJSlT, 

$ £>fc#T4 L<{±5 7 0 nm^fii 5 9 0 nm*iSO& 20 

[0025] ;«J;5 ^rffitflsJifct- 4 k , ±IBOfffe 

»«3t* m&mx^m^ifi. ism^ led 

X\ 3 NW*cfBBR ; p3& 1 , 4 0 0 n rnfti 5 0 0 n 
i7)»fe^^i: .5 5 0 nmliLL6 0 0 nm*}1f<7)fffe 

3tc=9r9, £t0 2aao^feco^fetcJ;oT. Sfi^ 30 

[00 26] JJBef&5RMW>8t&ttSSW>4fcft 

[00 27] (Lni-xEux ) Oz S 
tzfzL, Lnli Sc, Y s La. Gdi 1 ^ miiti %> 

tt<h\>—rx&fc±Sgox3k. x«o<x<i Itm^th 

[0028] *%HJco|f ifclf 2 £«4¥#*$ft3e#f 
14, lf^l<0¥**IS*^fc:iNvc. Sf&BibK* 40 
£#?4 U4J«fc Lfcfc 0 . jSfea%£btett£ . T 
ffitfXttWC* § *i S -ffc^Bl £ ±ffc fc L T * 4 JiK 

[00 29] 

(Sn-ai-bi-xBaaiCabiEux) zS i O4 
fc*£U a 1 s bL x(4. OSal^O. 3, 

OSblSO. 8. 0<x< 1 £8fJfr$-S8tfrC*>5. 

[00 30] rrt. ME^^ttJtt £ a 1 . bL 
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£>#r4 L<J4. #^r. 0<al^0. 2. O^blg 
0. 7. 0. 0 0 5SxS0. 1. §£>t£?4L<J4. 

0<alS0. 15. OSblSO. 6. 0. 0 
1 <: x g 0 . 0 5 ^lilt^lft* -g. £ fc **SI± L 
VL 

[ 0 0 3 1 ] $ri3, ±IESi8iSSbfcftt4. LI 4 fciftBX 
WkfcSBfc*/*:? wuo— M£>S-r J; o 2 50 

— 3 0 0 nm#®Cffljeb 0 -^SrWL. 10 0—5 00 
nm^/E^feSttfflrttfMtSiURUT, 5 5 0-600 
n m<»5S^j^a<0»S(R«fc»3tt-^ ^-fSIt 

e d imr*ffl&rtt*mfrth t mmrnmm&m&M 

[0032] ±IEa 1 fc b 1 #\ Wftli Ofcliff 

ftmz&^xm&cD&mmfim^^mtizzch* ttz. x 

[0033] *^B^it^3^ffi|,^#:^^ 
[0034] 

(Sri-ai-b2-xBa a iCab2Eux) 2S i O4 
3t^'L. a 1 . b 2. xli. O^al^O. 3. 

0Sb2S0. 6. 0<x<l^iiJ£-rSiScfflT'J> l 9. 

m*ja2<?3*^-fciqit»a*>6, #f4t<<4. 0 

<alg0. 2. 0gb2g0. 4. 0. 005gxg 
0.1. §^{:ML<I1 . 0<a 1 ^0. 1 
5. 0Sb2S0. 3. 0. OlSx^O. 0 5 £ iSJS. 

-r & mmx t> & z t tm t l v \ 
[0035] ^wmmmniizm&^mfomtm? 

. If *JB 1 - 3 »V^^hAHO*»*|fe)ia6^ t * o 

t. w&MMftfkZTmco ( 1 ) afcii ( 2 j o^-rn 

36HO»fe*a3j£fti: Lfzi> cr>Xfo h . 
( 1 ) TIB^nsWC^S*i.4fl:-&«lt±*(cUT^r«. 

(M li-xEux ) 10 ( P0 4 ) eC 1 2 
/tJt'L. Ml (4. Ba. Sr. Ca. MgfrhMl£tl%> 
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&%<bh —^cr>T)Vf] U ± WMitm , x ii , 0 < x 

( 2 ) Tiicoit^Tm^ti^t^m^±mzLx^h 

(M2i- x Eux) (M3i-yiMn y i ) A 1 10O17 
tztiL. M2I1 Ba, Sr. C a^aitSx&^x 
hi> — ?<5DT/^ l J±^M7n*. M3ii s Mg, Zn 
A^IIfJl^t< t h-^COjtm. x, ylli # 
0<x<l. OSyKO. 0 5&ffiMr?Z>mm.T 

10 

[0036] ±&vm&m&£Mi* mmtmcommiz 
x^xm^m^mmm^xh^^x\ z^xo 

[00 37] ^iMfsfcia 5 t=ffi*i|miM*c|S3lS*^ 

j£ l fcfBen * & sastj'h l e d 1 1 & t ot-* s . 

[00 38] SMby'J ^A*^^*2NI*TflWc 

3eJS**-rsifisi^LED(i, sv^Btswfcjsu * 20 

NGfiltMfN "TUT* I. COT'. ; » ± 3 &ifi*J* LED 

[0039] ^Hj^if 6 tzto&^mfcffltmw. 

[0040] *%BJc7)|f ^1 1 ~ 5 £Ktt<0¥Wfls$£3£ 

ami. asemaftjRMssfto^T, aMHHfcffi*** 

ftfM^^MfWJfcLTii. LEDffifgfl^ffi*. L 
ED3c31ft^-*Ts IUf«LEDXh7 75y7, LE 
D^|*jf^T^O#8f^lSB^\ LEDSPWJHBB 
fl\ S^LEDff- LEDlPSff, LEDiHS^t' 

[0 04 1] £*S, *«HHfctitt4jai*t-LEDfc:fti. 
■C , H b^Jbffi«H:IBte t°- ? £ 8dfc*±5£/(3iL 

fit Lxw^mtm=t (^wmm^zm^titc 

[0042] 

[0043] ^mfamm? <mitm&Mt Lx.mi 

^ledi frSHBg tW& «. fc, WMfMf 
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SBf-LED 1 £$t±Lfc«®^¥*ttfBKS^£*U 
*«y7*7tiBIIM-LEDl*«iiHW-4fcfcfcC X? 

-/ y 7 p«jt«fi*«3e*&^- 3 1 mt&t&xf&y&f-i 

Ls 03 ttfls9|*H3fi^hLED 1 itmMt&t t 

[0 044] Hl~H3fc*JV^T, ifif^LED 1 J±, 
3 5 0 nmffi4 1 0 nmlilT. #?4 L<(i3 5 0 n 
mSr0X.4 0 0 nm5fc»0»«ffi«fc$&3fct-? 

^S^(^^^-g>. LED,iIxi/?ho;K*-yt 
yx (EL) m^, tlELff) 

[0046] mxfom 2 it, mmt\-L e d i 

(x, y)^\ 0. 21SxS0. 48. 0. 19Sy 
^0. 4 5<?D|gHt=S>Safe*3et=^ft-t &5t«>tf>*>e0 
Tft 0 . ifi^hL E D 1 jWStoiSSIJI^esiRJK LT 4 0 
0 n mJSLh 5 0 0 n m%m<7)WiMMmz3&6V-7 Sr^T 

^m^coMft*m^m&mzftw%it^3b, mw- 

L E D 1 aWSfeOjaUWe, t 0 ^(tiS* 3 8 0 n m#5fi 
«i£^h^^®lRLT 5 5 0 nmJitL6 0 0 nm*i« 

[0047] *»¥i(*M*fi:*oTH 
«c» 2 i±. 3 fc affeJfia3e*tt : F-4 * 

if^tt. 1 0/xmlil±lmmiilT. #4L<«i:10 0xt 

[0048] myttkm 2 *^*fe^3e*s^-3 i± s 
aiw-L e d 1 *qatoj!aij^et»jRUT » 4 0 0 nma 

±5 0 0 n mM«<0ifcJI««fc:«3et-^i*^-&irfe 



(7) 

1 1 

g= &t>K S4L<{±, TIBO ( 1 ) ±fzl± (2) «OWf 
( 1 ) JaTf^flSWC^SnS-ft^HftiflctUT** 

(Mli-iEui) io (PO4) sC 1 2 
fc*£U Ml li, Ba. Sr. Ca, Mg*»6j»ffL& 
^-=5r<i:i> — 307;^ U±^Jg7C3R, x{±, 0<x 
<l*»Jfr$-*artrc&*. 

T>Vi>WmL3tW 10 
(M2i-xEu x ) (M3i-yiMn y i ) A 1 10O17 
fc*£U M2ti, Ba. Sr. C a^mm&^&N 
ti> — :WT/I^MJ±^:&JK7CS, M3I1 Mg, Zn 

i^nmi 1 ^<H — ocoitm. x. yiii # 

0<x<l, OfiyKO. OS^imtttt 

& o 

fcLTii, BaMgA I10O17 : Eu 2t . (Ba, S 
r) (Mg, Mn) AI10O17 : Eu ! », (Sr, C 
a, Ba, Mg) 10 (PO4) eC h : Eu 2 \ Sr 20 
5 (PO4) 3C 1 : Eu 2+ . ( S r , C a, B a ) 5 ( P 
O4) 3C 1 : Eu 2+ . BaMg2Alie027 : Eu 2 \ 
(Ba, Ca) 5 (POt)sCl : E u^&i:* £ap(f & 

[0050] mtfcfam 2 *com&M§kfttkm L 4 1 lx 
tc l x t£h imMmtmm &lw 

[00 5 1] 

( S r i-ai-bi-x B a a i C an E u x ) 2 S i O4 30 
fcJt'U al, bl, xti. #^f N OS a 1 SO . 3. 
Ogbl^O. 8. 0<x<l&#f£-f&$«, if it 
<{A, 0<alS0. 2. OSblSO. 7. 0. 00 
5SxS0. 1. §iitMt<ll 0<alS0. 1 
5. OSblSO. 6. 0. OlSxSO. 0 5t* 

•§1 o 

[00 52] L\<n X a ^SMSiftt LTii, TIEO 

( 1 ) 4fc« ( 2 > t=istt^)v^ , rifi*^)3a»a»jifi*w t 

( 1 ) »*ft<otsftaKfi*^r*-4 , TisoiifiJc^sigis 40 

(Sri-ai-b2-xBaaiCab2Eu x ) iS i Ot 
fcfc'L, al, b2, xti, OgalgO. 3. 

0Sb2S0. 6. 0<x<l, #F:£L<(i. , 0 
<algO. 2. 0gb2S0. 4. 0. 005Sxg 
0.1, L< a, 0<aUO. 1 

5. 0Sb2S0. 3. 0. OlSxSO. 0 5 ZffiM. 

(2) mi¥ B com¥ a Mm$:^&. TlEtf>«JROSIt* 
i*3«fc 50 
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(Sri-a2-bi-xBaa2CabiEu x ) 2S i O4 
fctfU a 2. b 1, xii. 0Sa2S0. 2. 

0£b ISO. 8. 0<x<hfiL<ll#«, 0 
ga2^0. 15, 0<blS0. 7, 0. 00 5Sx 
SO. 1, L<{i, 0Sa2S0. 

1, 0<blSO. 6. 0. OlSxSO. 05£ffi& 

[0053] a 1 , a 2 , bl, b 2 <r)WM.-tfi±S^M 

swwiianawits. — s\ ±Kiffli*iJ: 9 

[0054] ^^co^ft^^Cfc^TfflV^m 

cOJSAfli3&££5&ffc Lfc 0 , «3»aSK*flW)* SWT, 
Sr, Ba, C aO— SP^Mg^Z nTH§JH;t Sit 

[0055] s ^t, ^w«*flc<o56)efe*fsiaw-* 

S4. 

[0056] ( S ri-ai-bi-x B a a i C abi E ux ) 
2 ( S ii-zGez ) O4 

£*fL, a 1 , bl, x. z{±, O^aUO. 
3. OSblSO. 8. 0<x<l, 0Sz<lSII 

[0057] ±38mmsmm. u— r-@*f • sssa. 

SSSMIS ( fltttfLM S - 3 0 : *5ft4s4t-fe>f 

^mHilOO // mJjTRO 1 05T**Uf J5L 0 £ J&\ St£ 

a S 3r iT«oa*T , ^'t^tS* 1 * 1 ju mJSLL 2 0^ mJilT 
3&*i? 4 L< , 2 jul mCU: 10// mOT* s § L 

SJg^tOViTa. 0. 0 lum£ffit3£Tfl 0 
0 0/im^giSSf ^ti^tMii*', 
fc R 1 x< mllh 5 0 // mJ^T«0SSHl*F'CjEffl 

[ 0 0 5 8 ] ifirfc, ±IEcDliBgtM2*3fe#:(i. Mx.(i", mT 

IB^tSK ( J ■ Electrochemical So 
c.Vol. 115, No. 11 ( 1968) pp. 1 

181-1184) iznm^^mdzx^xmm-h 
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[ 0 0 5 9 ] £IT, ±IBJ£afiSbte*<0*ftt£ S 6 KM 
[ 0 0 6 0 ] 04 1±, ±iaSK^^Offl)j|H^^^ h 

[0061]H4Ki?*>4J:5fc, YAGSiiM 
100nm-30 0nm#I, 3 00nm— 36 0nm 

400nm-550n mff5fi<>5=;&JJrfcl»B«* 10 

5 0-5 8 0 nmCDmt-mcD%iMMmi l Z?£fcV--7Z 

«HBfcti^Tffiffl-r&^»!S»3e*t4, 2 5 0-300 
nm#j£t:JjElSb°— ^^^TL, 1 0 0-5 0 0 nm«j£ 
V^fiKHrt03££CRlKLT, 5 5 0 — 60 0nrnOS 

4 0 0 nmjiffiCDm.mftjfcCDmmTTlZ. YAGMi 
**Jiftj&>fcaCSaWs«0»31£*^ft4 i k fc*>j&»4. 20 
4*tC. 8fc&fHffc6*3 7 0-3 9 0 nmtfOiSK^fe^BbjB 

[00 62] Ui^t, ±isaig*S3bfcfls£Jt-fe*3i 

[0 0 6 3] iieital, a2. bl, b2, 

ztfMB^SfflrtOffljR<0^»«amr»*lfcr, HI 30 

fo<7)X^7 YMzm.ULtih<Dkt£:&<, 

[00 6 5] (Lm-xEux ) O2 S 
fcfc'U Ln(i Sc, Y, La. Gdi 1 ^ jStift. h 

tc<kh-^m±Mjtm. x«io<x<i &m&t& 40 
[0066] (mtmmm2 > ot, ^fi^^ft^ 

7{i*^HH^S^»*^^BwM^^-r0-CS) h . 
[00 67] 1 5 (»Ii«¥»#:a3t*f ^ffll^^ 
^yKMcoaSHg^gSr^L, 0 6 l±*fMH<0^m»WcfBe 

[00 68] 05^^L07Cjo^T. ¥mfo$d£m=? 50 
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i o umoTftn i TmwLttftw^mfaftmm^ 

"Chi. 

[0069] i5Kt5^T. lllimMif 10 

[ 0 0 7 0 ] 5r*s s 05«M£«y*4 Lvv-Mfc L 

*fl 0<0ll3&»fc«ilf, #, IS, If, #*if<03e*tt 
oLEDfca»^**fc*)«T*-Jtt)J:K ¥ 
S#MS5^1 0O^3Kfe. it, ^^frOTfiJ 

[007 1 ] 4*:, i<0W<0JHBBSaifctiV^s lift L 
^vfeaUEti 2 0 0 0 KJ2LL 1 2 0 0 0 KJilT, #4 t < 
«3000KJil±1 0 0 00KiaT. U<tt 
3 5 0 0 Klil±8 0 0 0 KVXTTfo&tiK ^IBtflSS 

^mwmtmm.k Lxcommmmt^M&mzmxLZ 

[ o o 7 2 ] 06 kH7fcli, *#aifcffi&¥#*$&M5 

^g^ t ^wmz^h^mwmtmmii. z ti 

[0073] zpm&xgmn-Mk Lx<om^mm 
a. imm&a&m&bmttz. mmmmixtm 
Lti^mftmtmTi ozm^xmrnLxntnizK, 

(i\ H. if^MStJkoLEDfc 

S3,*, fBeas^J^K^^frfBesR-f- colEBOft 

[0074] Hft^^Ht LTtO^iifl 1 c mj.4± 
1 0 mlilT. tt$ 1 c mJil± 1 0 mJilT. 5 mm 

£Lh 5 m&TOiSHT-ffittSHt^S i t , i ^ 
[007 5] 06 IZ^-tW^m^gZmzti ^X, 10i ! 

mmmm 1 t« l ^„ 
^NWciBiaffi ocv?m^ mm<myt 

[0076] ^r*3. 05-07t^L^J;3^»*^ 
3l3tBfcft oTIi, — ««<0 LEDf 7 r^'ttSrfflV tfi 

ansHtcj: hmm^<nmmm%>mm-\,zx% h ± 
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[ o o 7 7 ] mmmw^Mz^mfamtm^im 
mm*w?m- z>mmm&t\ &m<&m&&em 

[0078] ^^CflSmH^Ill ^Jfc^JB 
[00 79] 

[nsfiwi] (nsfi^j i ) ff&mmMfaz (m2i-.e 

u* ) (M3i-yiMnyi ) A 1 10O17 (fcJt'U M2 
li, Ba. Sr. Cai^Iim§W<tt-o»7 
/k*U±aAlt7C*, M3li, Mg, Zn^^Sim-S. 

t*> — 3<7)7C^ x. ylli, 0<x< 
1, OSyKO. 0 5S»JM-4*irc*ft. ) Oft 
^T-a^il-S. (Ba, Sr) MgA I10O17 : Eu 
2 \ Mn 2t T/P$>-lgi£#feit3t#; (M2 = 0. 9Ba 
+ 0. ISr, x = 0. 1 . y = 0. 015) tL, i 
fe^ltiftfcS: ( S ri- a i-bi- s B a a i C abiE u s ) 2 S 
i O4 (tzfzL^ al, bh x(2„ O^alg 
0. 3. OSblSO. 8. 0<x<l £}WJ£.-r£iStffi 

5, (Sr, Ba) 2 SiO): EuZ^ItSfMtt 
(al=0. 1 . bl=0, x=0. 02) tt, ico 
lHS»3K*tJlfe«3e*<oa-S««W^t3 5 : 1 5, 
xjK*M^fcS-&£M5ttfctf>Mt>P&£l 20:5 

0 . m^m^mvM^m eooumt Lx¥mw$t 
ytm^ immi > simple . 

[0080] «o^{±. H2 iz^Ltz i 
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•HcfBiaRTttfc. £tz. jg^l-LEDIJ, SfbifU 
^A^b^^ftT«Jj£L^5l*a^*L, ifcf:3 8 
OnmfcSfcMSir-? I n G a Ni£<7)5WhL 

[0081 ] i^jEf ?hLED:!i^(iDtS3 8 0 nm^ 

M8CD ( a ) ^ SfeS^oSBfcx^? h;l^§r|s||l|<7) 
10 (b) fcjj*Lfc. 

[0082] Jt$e<9£#>fc. flia (Ba, S r ) MgA 
I10O17 : Eu 2+ , Mn*+Tfo$yimfr&$m*i:1t 
&MW;ytfo. BaMgAlioOi? : Eu*\ M n 2 + (B 
ao.9Euo.1Mgo.7Mno.3Al 10 Ol 7) T)VS,>W.VMl 

mLmmzm&zmmt. Lao 2 s : e U 3+ (La 
o. 9 Eu 0 .io 2 s) mmimftmkJtwzft&ik'&itfa 

W^NDtflsHMaH 1 (MM1 ) £Rf£Ufc. ifcRWl 



20 >-uaasfeS3e*, imfBR^ssftfeos^Mate 

{±7 : 1 3 : 4 0T*D» X^ylltl^ftti: 

ym^tmtxfoz,. 

[0083] ±3&mtw&£X?<?ms&i-LE d 1 0 

*-?*^<7)Sfe^^<7)C I EfiflEHt=*Jtt4& ( x, y ) 
ffi. 3B£<7Dffl*fffi2:, PPa^Af-ffl^^^xA (MCP 
D - 7 0 0 0 : ^StfMMl) ^ffl^TfFW t 
fc. ;«feSJ«lt:*t„ ftl3&»4>*>3&»« J; (I 

wdssaf^ (nifi^ji ) i«v^ (»3. 7 

[0084] 

[HI ] 





X 


y 






0 . 3 0 0 


0.293 


6 4 13 




0 . 3 13 


D . 3 0 0 


17 4 4 



[0085] 

Dk, ^«j£f^LED^ft-93 5 0~4 10nm#j£ 
03S^?h7tSr©JR LX 4 0 0 n mliLL 5 0 0 n mifalf <7) 

mmZm.lB.LX 5 5 0 nmlil±6 0 0 nm*}WCDjfcft 



« [0 086] ifc, *«5§tf>«3esa»i. 3£igtt3ftffijB 
[HBOf»|i»M] 

[HI ] *^9J^J&7T^t*l»^»#:^«^« 
BUI 

[02] *^^St7BffiTfe4#S#:^ll^» 
fflH 

[a 3] ^wmmmmmxh^'mwmm^mm 

50 HH 
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[04] mamamkbYAGm&%Mi0>m&£*va 
[06] ^wncommmmTfo&mytmsmmm 

[07 ] ^HHo^JWJ-C'^^^gMcoMffia 

[08 ] ( a ) ii. it&smimcozmx^? v>v*^ 
[w-^-^bh] 

1 if^LED 

[0i ] 



3,4 2 
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1 8 

3 UNyRSbtttlfrP 

6 U — H7l^-A 

7 *77 

8 ilitfSfili 

9 

i o ¥m#?&(m=? 

10 11 X-t -/^ 

[02] 
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[06] [07] 




(51)Int.C1.7 

C 0 9 K 11/59 
11/64 
11/73 



CPX 



F I 

C 0 9 K 



(##) 



11/59 
11/64 
11/73 



CPX 



(12) 
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(72) wm mm 

±KWPi*Tfj^*Pi*ioo6#«fi t&T*& 

a2mmm im mm 



(72) mm mm s&m 

^Rgflmjtflj^^nitiooestfi irras 

F^-A(##) 4H001 CA02 CA04 CA05 XA08 XA12 

XA14 XA15 XA17 XA20 XA30 

XA38 XA56 YA25 YA63 

5F041 AA11 CA34 CA40 DA18 DA19 

DA44 DA46 EE25 



